A high-throughput assay for modulators of ligand-gated chloride channels.
Invertebrate glutamate-gated chloride channels (GluCls) are important targets for anthelmintics and insecticides such as ivermectin. To facilitate screening for novel GluCl modulators, the Caenorhabditis elegans GluCl alpha2beta channel was chosen as a surrogate for parasite channels not yet cloned, and an inducible stable human embryonic kidney cell line was generated. Functional expression of the alpha2 and beta subunits was confirmed by whole-cell voltage clamp assays. Using this cell line, a high-throughput assay was developed that detects membrane potential changes associated with the activation of GluCls. In this assay, membrane depolarization was quantified via changes in fluorescence resonance energy transfer between two membrane-associated dyes. Robust and reproducible signals were detected in response to addition of glutamate or ivermectin. This assay was used for the screening of over 180,000 samples from natural and synthetic sources.